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Introduction

The northern cordillera has been the focus of traditional pros-
pecting for nearly 200 years. Placer-gold occurrences are
widespread and have supported an industry that has under-
pinned many local economies. In some cases, further pros-
pecting hasidentified significant in situ mineralization that
has also been profitably exploited, but the relationship be-
tween placer gold anditssourcelodeislessclear at other |o-
calities, either as aconsequence of extensive surficial sedi-
ments or because complex solid geology provides several
potential geological settings for source mineralization.
Both these factors have constrained exploration in British
Columbia (BC). The use of gold compositional studies has
elevated the potential value of detrital gold from asimple
physical marker to anindicator of the source style of miner-
alization. For example, regional studies in the Yukon and
the Fortymile district of the Yukon and Alaskahaveidenti-
fied theimportance of gold derived from orogenic systems
inlocal placer inventories, even when an intrusion-related
source type has been proposed (Wrighton, 2013). This ap-
proach has al so been used in BC to elucidate detailed varia-
tion in the mineralogy of detrital gold in the Cariboo gold
district and to infer the relative importance of lode sources
(Chapman and Mortensen, 2016). The akalic copper-gold
porphyriesof BC are both potential sources of detrital gold
and located within wider auriferous areas. Consequently,
the region provides an excellent study areain which to ex-
plorethe potential of gold compositional studiesin the con-
text of exploration in a challenging environment.

Exploration for porphyry mineralizationisincreasingly fo-
cused on techniques that can identify mineralization con-
ceadled by Quaternary cover. Studies of the trace-element
mineralogy of minerals formed in porphyry systems (e.g.,
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Bouzari et al., 2010, 2016; Celiset a., 2014; Pisiak et a.,
2015) have identified mineralogical markers indicative of
the environment of formation within an evolving mag-
matic-hydrothermal system. The overall aim of these stud-
ies has been to permit informed interrogation of heavy-
mineral concentrates (HMC) collected during exploration
campaigns.

Native gold grains derived from such mineralization may
also be present in panned concentrates. However, the sim-
ple presence of gold grainsis not necessarily indicative of
derivation fromthe exploration target. For example, Kelley
et al. (2011) reported that the nature of gold-dispersion
trainsin glacia sedimentsin theenvironsof the Pebblepor-
phyry in Alaskamay have been influenced by theinflux of
gold from different sources. The dispersion of particulate
gold from the Mt. Polley porphyry deposit through glacial
transport was investigated by Plouffe et al. (2013), who
noted that the presence of alarge, auriferous paleoplacer
deposit lying stratigraphically below till near the deposit
could have resulted in gold grains being recycled into the
more recent sediments. The information flowing from the
identification and character of particulate gold in HMC
would befar greater if it were possible to establish its gen-
etic origin.

Studies of gold-grain chemistry have been undertaken by
several workers since the advent of the electron micro-
probe, which facilitatesrapid determination of themajor al-
loying elements (Ag, Cu, Hg, Pd) within native gold parti-
cles. Antweiler and Campbell (1977) identified systematic
spatial variation in both Ag and Cu contents of native gold
in the environs of Circle City, Alaska and speculated that
gold composition was a consequence of the temperature at
which the source mineralization was emplaced. Subse-
guent studies in important placer districts, such as the
Cariboo (Mctaggart and Knight, 1993) and the Klondike
(Knight et al., 1999), also identified variation in the alloy
compositions of populations of gold grains collected from
different localities. Knight et al. (1999) applied these data
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to speculate that some in situ sources of Klondike placer
gold remained to be discovered.

In the late 1980s, the British Geological Survey devel oped
a refined approach to gold-grain characterization that in-
volved systematic screening of grain sectionstoidentify in-
clusionsof other minerals preserved withinthegold grains.
They successfully correlated inclusion suiteswith variation
in aloy composition to refine the characteristics of popula-
tions of detrital gold grains. This approach of ‘micro-
chemical characterization’ has been applied to gold from
many localities worldwide, (e.g., Chapman et al., 2000,
2010; Chapman and Mileham, 2016), with aview to devel-
oping aglobal template by which detrital gold can act asan
indicator for the source style of mineralization. The use of
inclusions in the characterization process has permitted
clarification of placer-lode relationships in the Lone Star
areaof the Klondike, where consideration of inclusion sig-
natures distinguished between populations of gold from
different sampling sitesthat were previously indistinguish-
able in terms of their alloy composition.

Although distinction between populations of grains de-
rived from different mineralizing events and different
source stylesof mineralization arecommonly identified us-
ing this approach, the methodol ogy depends upon analyses
of much larger gold grain populations than are routinely
collected in HMC. Such gold-grain studies normally re-
quire a separate dedicated sampling exercise by personnel
experienced in collecting gold particles in areas of low
abundance. Any analytical method that could reduce the
number of gold grains required to establish provenance
would effectively remove this major barrier to using
detrital gold as an indicator mineral.

The determination of trace metals by laser-ablation induc-
tively coupled plasma—mass spectrometry (LA-ICP-MS)
hasonly rarely been applied to particulate gold, principally
because gold commonly contains mercury, which takes
considerable timeto be flushed through theinstrument and
isamajor interference when the instrument is used for U-
Pb isotopic dating of other minerals. Unlike many other
LA-ICP-MS installations available in Canada and else-
where, the equipment at Leedsis not used for dating by Pb
determination, and thus may be routinely employed for
gold analysis. Thedataflowing fromLA-ICP-MS analysis
would allow characterization of gold based on afar larger
array of trace elementsand at lower detection limitsthanis
currently possible using el ectron microprobe (EM P) meth-
ods, but hasthe disadvantagethat themethod isdestructive.

Thisproject involvesanalysisof populationsof gold grains
from throughout BC whose microchemical signature has
already been determined (Figure 1, Table 1). The aims of
the project are to provide the first large-scale dataset that
would alow:
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1) evaluation of the suitability of LA-ICP-MS for gold
analyses,

2) comparison of microchemical signatureswithtrace-ele-
ment signatures, and

3) identification of any trace-element signatures diaghos-
tic for gold formed in specific environments.

This paper contains the preliminary findings of this study,
which commenced in August 2016. Analysisof sometarget
sample suites is complete, while others remain to be ana-
lyzed. Consequently, itisnot yet possibleto interrogate the
full database to answer points 1-3 (above).

Methodology
Sample Suites

Various sample suites studied in previous projects were
available to the present study. They include those that un-
derpinned studies of the Cariboo gold district (Chapman
and Mortensen, 2016) and studies of gold derived from
alkalic porphyry systems (Chapman and Mileham, 2016).
Populations of gold grains previously collected had been
mounted in resin blocksand polished to reveal grain coreto
facilitate earlier microchemical studies. It hasnot been pos-
sibleto analyze every grainin all these collections because
of the large numbers involved. Nevertheless, complete
datasetswill be generated for some sample popul ationsthat
are considered important to the study. The samples anal-
yzed areindicated in Table 1.

Analytical Method

Images of the polished block surface were used to identify
each grain within each sample population, while enabled
correlation of previous microchemical data with that ob-
tained by laser-ablation inductively coupled plasma—mass
spectrometry (LA-ICP-MS). The LA-ICP-MS system uses
an Agilent 7500c quadrupol e mass spectrometer, combined
with aGeolasablation system to determinethe composition
of individual grains. The Geolas ablation system uses a
Compex 103 ArF excimer laser operating at awavelength
of 193 nm and delivering an energy density of upto 20 JJcm
on the sample surface at a pulse frequency of up to 20 Hz,
with spot sizesranging from 5to 160 pm. The ablated mate-
rial istransported from the ablation cell to the ICP-MS us-

»
»

Figure 1. Locations of gold-grain sampling in central British Co-
lumbia: a) location of the Cariboo gold district (box; see part b) and
sample locations near Kamloops (Afton mine, MINFILE
092INEO023; Tranquille River placer, MINFILE 092INE106; and
Cherry Creek) and in the Princeton area (Copper Mountain mine,
MINFILE 092HSEO001; Similkameen River placer, MINFILE
092HSE233; Whipsaw Creek placer, MINFILE 092HSE236; and
Friday Creek); b) detail of sample locations in the Cariboo gold dis-
trict (Spanish Mountain, MINFILE 093A 043; Mount Polley,
MINFILE 093A 008); geology adapted from Mortensen and Chap-
man (2010); grid references for other placer localities provided in
Table 1; place names with the generic in lower case are unofficial;
refer to BC Geological Survey (2016) for MINFILE records.
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Table 1. Sample localities, indicating progress of the experimental program
in the context of the original proposal.

UTM Zone 10N, NAD 83 No. of grains

Sample location - - 7 3
Easting Northing Identified” Analyzed

CGD: lode samples?

Cow Mountain vein 596050 5883280 2* 0
Wells adit 595950 5883250 30 0
Warspite 601518 5876958 30 0
BC vein 596343 5883218 30 0
Myrtle 597414 5881788 24 0
Hibernia 586345 6011100 76 16
Midas adit 606400 5856400 22 0
Frasergold® 665083 5797785 30 0
CGD: placer samples*

Williams Creek 599830 5881613 54 41
Beggs Gulch 606300 5875500 30 30
Keighley Creek 604183 5849514 30 16
Amador Creek 588853 5876180 30 0
Burns Creek 590031 5881840 30 26
Lowhee Creek 596500 5883750 30 56
Antler Creek 606750 5871205 60 15
Cunningham Creek 610520 5865900 30 22
Dragon Creek 583016 5885903 12 26
Spanish Mountain ° 604674 5827518 30 30
Chisholm Creek 586791 5878197 0 20
Frasergold Creek 666389 5797008 28 8
Moustique Creek 569250 5873350 40 26
Hixon Creek 529328 5922040 30 54
Alkalic porphyry: lode samples 3

Mount Milligan (P) 434363 6109388 18 5
Mount Milligan (Pr) 434698 6109464 5 0
Mount Polley (P) Wight Pit stockpile 16 6
Afton (P) ! 4 0
Copper Mountain (P) 679873 5466653 5 2
Alkalic porphyry: placer samples*

King Richard Creek 434721 6108928 30 36
Similkameen River 678215 5468502 60 117
Friday Creek® 677785 5463800 30 54
Whipsaw Creek® 677057 5471100 30 46
Cherry Creek 672106 5615716 30 42
Tranquille Creek 675305 5624270 40 62
Low sulphidation epithermal

Black Dome *° 535537 5685967 0 20

samples from Leeds University archive collection, labelled as ‘Afton Pit’

gold grains studied by Chapman and Mortensen (2016)

grains studied by Chapman and Mileham (2016)

sample obtained from The University of British Columbia collections

co-ordinates taken from MINFILE reports

approximate co-ordinates, as samples were donated from placer miners

"for study in proposal

%o date

Abbreviations: P, zone of potassic alteration; Pr, zone of propylitic alteration; CGD,
Cariboo gold district (see Figure 1)

1
2
3
4
5
6
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ing 99.9999% Heflowing at 2 ml/mininto acyclone mixer,
where it is combined with the Ar carrier gas flowing at
1.02 ml/min. The instrument can be operated in reaction-
cell mode using 2.5 ml/min 99.9999% H, to remove inter-
ferences from “°Ar on “°Ca and from *°ArO on **Fe; how-
ever, thisalso reducesthe signal intensity of both the back-
ground and the analyte. In general, the target elements
analyzed had low background signals and the only benefit
would have been theability to usethe major *®Feisotopefor
analysis, but it was found that operating without the reac-
tion cell enhanced sensitivity for the isotopes analyzed.

Figure 2 shows the effects of ablating gold grains for 150
laser pulses. The predominant feature is the rim of metal
that has condensed on the surface around the ablation pit.
Thisismuch lessthan the volume of material that has been
transported into the ICP-MS, but analysis of these rims
doesnot indicatethere hasbeen any elemental fractionation
between what has been transported and what has been con-
densed. Asgoldiseasily ablated at the 193 nmwavelength,
the laser energy was reduced to 6 Jcm and the pulse rate
tunedto 5 Hz. Thebest analytical dataare gained from con-
ditionswhere a stable ablation profile is achieved for peri-
odsof around 10 seconds (Figure 3), asthisallowsthemass
spectrometer to cycle through the elements a number of
timesto producethemost reproducibleratiosrelativeto the
internal standard element. At higher energies or higher
pulse rates. the gold was ablated all the way through too
quickly and analyses were less reproducible and accurate.
As an estimate, it was found that 150 pulses was ablating
the gold to a depth of around 100-120 um. The lower en-

ergy did result in alower ablation rate and, accordingly, a
lower ICP-MS response, but this was not overly signifi-
cant. The size of the laser pulse determined the depth to
which ablation was possible and hence the duration of the
|CP-M Selemental signal. For spot sizesof 5, 10and 15 um,
there was an initial signal whose duration increased with
the size of spot but rapidly diminished prior to the selected
target of 150 laser pulses. The laser energy could penetrate
to the bottom of the smaller diameter laser pits as effec-
tively and hence ablation of the gold ceased. Therefore, all
the gold grains were analyzed with spot diameters of 25—
100 pm, with 50 pum being the most frequent size used, to
ensure ablation continued for the full 150 pulses.

Calibration and Quantification

The gold grains were analyzed for alarge number of ele-
ments to see which were detectable and to provide an ap-
praisal of whichwould be useful in distinguishing different
deposits and metallogenic types, and potentially beindica-
tive of processes operating during precipitation. The suite
of elements was “’Al, #Si, s, 4Ti, >V, %3Cr, *Mn, *'Fe,
59C0, GONi, 63Cu’ GGZn, nga 72Ge, 75AS, SZSe, 89Y’ 93Nb,
95M0, 103Rh’ lOSPd, 107Ag’ lllCd, 115|n’ llBSn, IZle, 125-|—e’
139La1 182W, 195Pt, 197AU, ZOZHg, ZOSPb, ZOQBi’ 232Th, 238U, a”
at 10 ms dwell times and with a total cycle time of
0.442 seconds.

The LA-ICP-MS quantification requires that elements are
measured asratiosrelativeto aninternal standard of known
concentration. Therefore, all elements were measured us-
ing Au astheinternal standard. Integration of the standard
and sample signals was achieved with the SILL S software

Figure 2. Scanning electron microscope images of laser-ablation pits in gold after ablation for 150 laser pulses. Penetration depth into the
gold is approximately 100 pm. Re-precipitated metal forms a rim around the ablation pit, but the majority of material is transported as an
aerosol to the ICP-MS. The image on the left shows where the laser has penetrated through the gold grain (hole at bottom left). On the right,
a series of closely spaced 50 pm pits shows how spatial compositional variations in a single gold grain could be determined.
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package (Allan, 2005; Guillong et al., 2008). The London
Bullion Market Association Reference Standard AuRM2
was used asthe primary standard for Ag, Al, As, Bi, Cr, Cu,
Fe, Mn, Ni, Pb, Pd, Pt, Rh, Sh, Se, Sn, Teand Zn, with the
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Figure 3. Visualization of ablation of a gold grain with 150 laser
pulses over 30 seconds using the SILLS software package (Allan,
2005; Guillong et al., 2008). The elemental traces are a depth pro-
file through the gold going down to approximately 100 um: a) abla-
tion-depth profile initially shows elements in gold but then ablates a
sulphide inclusion; with SILLS, it is possible to integrate the gold
separately from the inclusion, as the shaded area indicates; in the
gold area, the elements are (from bottom to top) Bi, Hg, Cu, S, Ag
and Au and, in the inclusion, they are (from bottom to top) Pb, As,
Bi, Fe, Hg, Cu, S, Ag and Au; the elements Hg, Cu, Ag and Au do
notvary as the inclusion is ablated, so the inclusion is composed of
Bi, As, Pb, Fe and S; b) ablation-depth profile of a gold grain with-
outinclusions; the elements shown (from bottom to top) are Pd, S,
Cu, Hg, Ag and Au; for each element, the signals are quite constant
and parallel; in this case, the period of ablation would be integrated
and processed with SILLS.
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remaining elements calibrated against NIST 610 glass,
again using Au asthe internal standard element. However,
AURM2 was not suitable for accurate determination of the
Ag/Au ratio, as the Ag/Au ratio of the standard is 9.967,
whereas most of the gold grains have Ag/Au ratios of 0.25
to 0.66 (corresponding to ratios of 80:20 to 60:40 percent
Au:Ag, respectively). Hence, this would require extrapo-
lating the calibration many orders of magnitude above the
value of the standard. The NIST 610 standard hasa Ag/Au
ratio of 0.106, which is closer to the sample values and did
produce more accurate results. The Ag/Auratio used inthe
final quantification was calibrated against NIST stan-
dard 481, which isaset of Au-Ag wiresranging in compo-
sitionfrom pure Au and Ag to intermediate compositions of
80:20, 60:40 and 40:60 percent Au:Ag respectively. The
80:20 standard was used for quantification and, despite the
difference in matrix and in the concentration of both ele-
ments, gave a calibration that was almost identical to that
obtained using NIST 610. Determining the calibration for
Hg used the USGS synthetic sulphidestandard MASS-1, as
Hgisnot present inthe NI ST standards or the AURM 2 stan-
dard. Inthisinstance, thecalibration wasbased onusing Ag
astheinternal standard element, asthereisnoAuin MASS-
1, and manually extracting the counts per second ratio for
Hg/Ag from the SILLS output to use with the Hg/Ag wt./
wt. ratio of the standard. A combination of calibrations
based onthe S/Au from NIST 610 and S/Ag from MASS-1
(calibration procedure was the same as for Hg/Ag) was
used to determine the S wt./wt. ratio in the gold grains.

Standards SRM-610 and AURM 2 were used to monitor in-
strumental drift, which was found to be insignificant over
each day’s analyses. The slope of the calibration graphs
converting the counts per second ratiosto weight ratioswas
consistent during the 2—-3 week analysis period, indicating
the stability of the instrumentation. Using SILLS, it was
possible to determine the wt./wt. ratios of elementsin the
samples using either NIST 610 or AURM2 as the calibra-
tion standard. Element concentrations of the samples, with
the exception of Pd and Pt, were within 10% of each other,
which indicatesthat matrix effectsare negligible using this
analytical system.

Processing of the ICP-M S output using SILLS produces a
series of background-corrected wt./wt. ratios for each of
the elements analyzed relative to the internal standard ele-
ment, Au, whichisgivenavalueof 1. If thevalue of thein-
ternal elementisknown for each areaablated, then that can
beinput instead and the concentration of the other elements
will be output as concentrations; however, the concentra-
tionof Auinthegrainsisunknown. Theapproach used here
was to sum the wt./wt. ratios of all the elements/Au that
were above the detection limit and divide 1 000 000 ppm
(100%) by that number, which when multiplied by theindi-
vidual element/Au ratio gives the ppm value for that ele-
ment. I n effect, element concentrationswere determined by

Geoscience BC Summary of Activities 2016
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normalizing thetotal to 100%, thereby eliminating the need
for a true internal standard, because everything with a
significant concentration has been analyzed and the total
will be 100%.

Figure 4 compares the alloy compositions of gold grains
from alow-sulphidation epithermal deposit (Black Dome)
with those from the Similkameen River placer adjacent to
Copper Mountain. Resultsareincluded for Au, Ag, Hgand
Cu obtained using both electron microprobe and LA-ICP-
MS. In both examples, the median and distribution of ana-
lytical results are quite comparable except for Cu from the
epithermal deposit, where the LA-ICP-MS data are at sig-
nificantly lower concentrations. However, thisislikely to
be adueto the microprobe analysishaving adetection limit

that ismuch higher (~300 ppm), so it cannot accurately de-
termine lower concentrations. When the Cu concentration
is greater, as in the porphyry deposit, both methods give
very similar results. Thus, the good comparisons mean that
the analytical approach is valid and the LA-ICP-MS data
are comparable with EMP analyses.

Initial Results

This paper has detailed the application of LA-ICP-MS to
theanalysisof gold grainsand shown that the amount of ad-
ditional datathat can be obtained is greater than was possi-
ble using only the electron microprobe as the analytical
method of choice. The analysis (to date) of 776 grains for
36 elements from different localities and different deposit
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Figure 4. Comparison of the Au, Ag, Hg and Cu concentrations in placer-gold populations
from two deposit types by electron microprobe and LA-ICP-MS. The statistical distribution
of concentrations (median, box is 25" to 75" percentile, upper and lower lines are 5™ and
95" percentiles) compare well except for Cu in the epithermal deposit. However, the
microprobe analysis for Cu is at the detection limit for the technique.
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typesin BC hasmadeit possibleto define the elementsthat
are most commonly present at sufficient concentrations to
be used as potential discriminators of the origins of the
gold. Figures 57 show that it is possible to interrogate the
dataset at low concentrations of various elementsto obtain
useful information. However, a full interpretation of the
data is not possible at present owing to the incomplete
dataset (Table 1).

InFigure5, bivariate plotsof themajor elementsinthegold
are shown for all the grains analyzed so far, differentiated
on the basis of the deposit type from which the gold origi-
nated. The akali porphyry deposits have, in general, the
highest concentrations of elements other than the Au and
Ag that dominate the gold-grain composition as a binary
mixture. The alkali porphyry deposits plot below a binary
mixing line due to the high concentrations of Hg, up to
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Figure 5. Major elements in all gold grains analyzed, differentiated on the basis of the type of deposit

from which the placer grains originated.
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10%, in these grains. There are reasonably good negative
correlationsof Hgwith Auand Ag, over alargerangein Hg
concentrations, whichisindicative of Hg replacing both Au
and Ag in the porphyry gold grains. The dataset available
that relates to epithermal deposits is relatively restricted
when compared to the other two types. Nevertheless, the
initial indication is that, for these types of deposit, there
may be distinction based on the higher Ag and the low Cu
and Hg concentrations. The number of gold grains from
orogenic deposits analyzed is relatively large and some
clearly defined trends have emerged. The majority of gold
grainsare binary Au and Ag mixtures, with these elements
making up well over 99% of thecomposition, aresultthatis
well known from previousalloy studiesusing EMP. In gen-
eral, other elements are present at lesser concentrations
than the alkalic porphyry deposits but greater than the sin-
gle epithermal deposit studied here. There is a good posi-
tive correlation of Ag and Sh, and good negative correla-
tions of Ag with Cu and Hg. These trends have not been
previously observed in EM P datasets because of the higher
detection limits. Itisencouraging, at thislevel of datainter-
pretation, that different sources of gold grains do seem to
have observable differences when looking at the dataset as
awhole. The observed correlations from measurement of
trace elementsat low concentrations show that these are not
just random analyses, but may be related to processes dur-
ing gold deposition.

In Figure6, threeindividual deposits (Spanish Creek, Black
Dome and Similkameen) have been chosen as exampl es of
gold derived from orogenic, low-sulphidation epithermal
and alkalic porphyry systems, respectively. Although some
differences in aloy compositions can be identified in the
EMP data (and corresponding inclusion assemblages), a
number of further differences can be observed in the suite
of minor elements whose concentrations have been mea-
sured using LA-ICP-MS. Gold from the Similkameen
placer (alkalic porphyry related) shows the most complex
elemental signatures and with trace elements at the highest
concentrations. Gold from the Black Dome deposit con-
tainsfewer elementsand at lower levels, whereasthe signa-
ture of gold from Spanish Mountain (orogenic) falls mid-
way between the other two. Three elements are worthy of
particular attention: Hg, Cu and Pd. Concentrations of Hg
in gold alloy from the akalic porphyry system are around
ten times higher than in the gold from Spanish Mountain,
which in turn exhibits Hg concentrations ten times those of
the gold from Black Dome. The detection limit for Hg by
EMP is around 0.3%, so the use of LA-ICP-MS alows
measurement and interpretation of Hg in the alloy at far
lower levels. Copper concentrationsweregenerally highest
in gold from the alkalic porphyry system, although most
grains from this sample suite and the Spanish Mountain
suite returned similar values for Pd; however, some indi-
vidual grains from the Similkameen River exhibited far
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higher Pd values. Palladium was absent in the gold from
Black Dome, where Cu concentrationswereal so very low.

Figure 7 compares LA-ICP-MS analyses of three placer
samples taken in the vicinity of the Copper Mountain
alkalic porphyry. The Similkameen River sasmpling locality
was immediately downstream of the main ore zone,
whereas those at Friday and Whipsaw creeks were more
distal. Thethree setsof analyseslook similar, whichiscon-
sistent with derivation from similar distal sources sur-
rounding the porphyry. Minor deviationsin signature (e.g.,
elevated Hg and Cd in the Similkameen River sample) are
likely to be a consequence of element zonation superim-
posed on the different catchments. The As content of some
gold grainsfrom Whipsaw Creek was higher than those en-
countered elsewhere. The reasons for this difference re-
main unclear, although they are clearly related to a subpop-
ulation of grains specific to that drainage. However, the
overall similarity between the three signatures supportsthe
assertion that the technique yields reproducible results
from individual primary sources of mineralization.

Preliminary Observations and Concluding
Remarks

Successive ablation of natural gold yields datasets that re-
veal whether specific elements are present as alloy compo-
nentsor asinclusions. The ability of the SILLS softwareto
visualize and filter out these modes of occurrence has en-
abled the authors to establish which elements have the po-
tential to act as discriminators when comparing aloy com-
positions. Consideration of the relatively small number of
data points described in this paper has highlighted advan-
tages of gold alloy analysis by LA-ICP-MS. The differ-
ences between alloy signatures in gold from different de-
posit types previously identified by EMP analysis are
evident inthe LA-ICP-M S data, but the quantitative analy-
sisof Cu, Hgand Pd at tracelevel spermits additional inter-
rogation of these datasets. Most importantly, theuse of LA-
ICP-MS has identified the potential for other elements
(e.g., Sb) to be used asdiscriminatorsand the ability to spot
trends in element ratios where analyses were close to the
detection limit by EMP. Regardless of the preliminary na-
ture of the data, it appears that there are reproducible
compositional similarities between populations of gold de-
rived from the same source, and that differences exist be-
tween signatures of gold from different source types. The
authors stress that, as yet, there are insufficient data to es-
tablish whether such differences are generic or a conse-
guence of specific environments of mineralization. Ongo-
ing studies will seek to clarify this question while also
focusing on the detailed examination of the new datasetsin
the context of existing characterization of the microchem-
ical signatures.
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Figure 6. Analyses of the most common elements from three deposits that are representa-
tive of the different styles of mineralization. In this initial presentation, itis clear that there are
significant differences in the concentrations of elements, other than Au and Ag, from the
three deposit types.
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Figure 7. Analyses of placer grains from different streams in the vicinity of the Copper Moun-
tain porphyry. Elements shown are those that are most prevalent in the grains. In general,

the analyses show a good degree of similarity, but Hg, for example, is much higher at
Similkameen than the other two placers.
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Theinitial resultsof thestudy reported herehavebuilt upon
thefoundations of gold compositional work established us-
ing microchemical characterization. British Columbiapro-
videsan excellent testing ground to devel op this methodol -
ogy, by virtue of the diverse nature of gold mineralization
and the overall gold endowment. Ongoing studieswill con-
stitute a novel approach to illuminating regional gold
metallogeny through the studies of detrital gold, which is
relevant not only to a better understanding of Cordilleran
geology but to application in comparable areas of explora
tion interest globally. Consequently, the authors will con-
tinue to evaluate the possibility of establishing alow-cost,
early-stage exploration methodology that would form a
valuable addition to the suite of techniques available to
explorationistsin BC.
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